The characteristics of certain strains of bacteria agreeing with the description of Proteus ammoniae (Magath, 1928) have previously been reported (Fulton and Harrison, 1943) . It was shown that the species was indole-negative, failed to ferment maltose and mannose, and gave a delayed fermentation reaction in sucrose unless the concentration in the broth is increased considerably.
The atypical group included 36 strains which agreed with the typical group in a majority of features but which differed with respect to urea hydrolysis, gelatin hydrolysis, or Voges-Proskauer reaction. Twenty-two of the strains gave negative tests for the utilization of gelatin. Thirty-one were V.-P.-negative. Both the gelatin and the V.-P. tests were negative in 16 strains; 9 of these were lost but those which were available for retesting more than a year later were consistently negative in both tests. Among these atypical strains there were 8 which were positive in both cellobiose and fructose, 11 in fructose alone, 1 in cellobiose alone, and 16 which fermented neither carbohydrate. This was the same order of relative frequency that was seen among the typical strains.
Only two of the 110 cultures were urea-negative. They were atypical also in the V.-P. and gelatin reactions.
One atypical strain which was gelatin-negative had the unique ability to ferment salicin slowly. Another, which was V.-P.-negative, fermented both adonitol and mannose. The fermentation of adonitol is especially noteworthy as few species of bacteria are known to ferment this carbohydrate, the most familiar being Rettger's bacillus (Fulton and Curtis, 1946) . Fulton and Harrison reported that this species was serologically heterogeneous. Of 103 strains tested for agglutination, 27 were positive with a serum for a single selected strain of P. ammoniae. There was no correlation of biotype with serotype, the agglutinable strains being distributed in proportion between the typical and atypical groups. No agglutination was observed in serums for several strains of Morgan's bacillus, nor in serums for single strains of P. vulgaris and P. asiaticus. These incomplete studies suggest that the species P. ammoniae consists of several serotypes but is distinct from the other species of Proteus. It is possible that reports of cross agglutination among strains of the various species of Proteus may have been based on experiments in which the serums used were derived from strains which in the present investigation have been grouped together as this single species.
DISCUSSION
It can be seen that this collection is fairly homogeneous in its bacteriological properties. The cardinal characteristics of the genus Proteus according to Bergey (1939) are swarming, urea hydrolysis, protein decomposition, failure to ferment lactose, and motility. The cultures studied included none which fermented lactose, only one which was nonmotile, and two which failed to attack urea. Otherwise the entire collection possessed these cardinal characteristics. Protein decomposition was exhibited by gelatin hydrolysis, peptonization of milk, and production of 112S. Nineteen strains failed to attack gelatin and also were nonproteolytic in milk, although all produced H2S.
Sucrose fermentation is also ordinarily considered to be characteristic of Proteus. Fulton and Harrison (1943) showed that in 5 per cent sucrose broth these cultures consistently fermented this carbohydrate. Rustigian and Stuart (1945) called attention to the small gas volume produced by Proteus cultures; this characteristic was observed in the present collection of strains.
In characterizing the genus, Bergey further states that the V.-P. reaction is usually negative. In this respect P. ammoniae departs from the generic description.
One of the serious difficulties in working with the genus Proteus has been uncertainty over how the species lines should be drawn. The tendency to refer to the organism as "Bacillus proteus" is now restricted largely to clinical medical literature. Rustigian and Stuart (1945) proposed that four species be accepted: namely, P. vulga7is, P. mirabilis, P. morganii, and P. rettgeri. They considered P. ammoniae to be a variant of P. mirabilis. These authors showed that considerable confusion has arisen concerning the characteristics of this species. The original description of P. mirabilis by Hauser (1885) gave insufficient data with which to differentiate the species from others now commonly assigned to the genus. The description of P. ammoniae (Magath, 1928) is detailed enough for that species to be recognized, although emendations in regard to indole and acetylmethylcarbinol production and the fermentation of sucrose are necessary. It might be better to accept this recognizable species and to follow Topley and Wilson (1936) in considering P. vulgaris and P. mirabilis as essentially synonymous terms. It is becoming apparent that Proteus species have more importance in relation to various disease processes than theyhave traditionally been assigned.
It should be helpful in defining their relationship to conditions such as diarrhea, urinary tract infections, and the flora of burns to have a small number of species accepted on the basis of recognizable descriptions backed by authentic type cultures.
